As part of a study on the microbiological quality of 47 foods obtained at retail markets in the United States, three relatively high-volume frozen vegetables (cauliflower, cut corn, and peas) were examined.
Data published on the microbiological quality of frozen cauliflower differ widely. Takais et al. (9) in Budapest reported that the aerobic plate count (APC) values of 23 samples of frozen cauliflower averaged 25,000 per g, with the highest being 120,000 per g. Splittstoesser and Corlett (7) in the United States found that APC values for 40 samples of frozen cauliflower averaged 350,000 per g, with 25% of the samples exceeding 500,000 per g. Coliforms were found in 90% of the samples and averaged 97 organisms per g. Escherichia coli organisms were present in 10% of the samples (8) .
The microbiological quality of frozen cut corn has been the subject of reports since the 1930s. Between 1931 and 1936, the average yearly APC ranged from 30,000 to 19,000,000 per g (5) . In 1952, after their study of 1,021 samples offrozen corn, Hucker et al. (3) concluded that an upper APC limit of 150,000 per g may eventually be attainable. However, later work (7) suggested that this limit is still not readily attained; a 1980 report on 50 samples of frozen blanched corn listed the average APC value as 150,000 per g.
Coliforms were found in 92% of these 50 samples, with an average most probable number (MPN) value of 110 per g; 46% of the samples had fecal coliforms averaging 26 per g, and 4% contained E. coli (8) . An a The range of APC values per g (geometric mean per g) was <100-12,000,000 (30,000) for cauliflower, <100-53,000,000 (6,100) for corn, and <100-4,700,000 (4,700) for peas. 560,000,000 (8,500) for corn, and <100-210,000,000 (6,800) for peas. tiate the findings that APC values for frozen corn are generally higher than those for peas (3, 6) . This discrepancy may be explained in part by the finding that vegetables with relatively high APCs tended to have a greater percentage of reduction in count after freezing and storage than did vegetables with low APCs before freezing (4).
As with most surveys of this type, the APCs for a given food varied widely. Typically, most results were rather tightly grouped at the lower end of the range, with the remaining few scattered over the rest of the range. For example, 95% of the APCs for corn at 35°C were below 150,000 per g; however, the upper 5% ranged from 160,000 to 560,000,000 per g. These high APCs suggest occasional problems with sanitary conditions during processing or refrigeration problems during distribution or in storage at the retail stores.
In 1977, Splittstoesser and Corlett (7) reported APCs for frozen cauliflower, corn, and peas after incubation for 2 days at 32°C. In comparison, our study shows a greater percentage of product with APC values of <100,000 per g (Table 6 ). Possible explanations for this variance include the age and source of the samples and differences in growing seasons. Also, our samples were obtained from retail markets, whereas the Splittstoesser samples came directly from vegetable processors. Generally, the microbiological quality of the three vegetables was good.
Coliform MPNs were similar for all of the vegetables in this study and were generally lower than those reported by Splittstoesser et al. (8) . Of cauliflower, corn, and peas, 90, 92, and 93%, respectively, were positive for coliforms in the Splittstoesser study as compared with 49, 61, and 60% in our study. Mean values for coliforms were also significantly different: 260, 110, and 320 per g for cauliflower, corn, and peas, respectively, in the Splittstoesser study as compared with 4 or 5 per g in our study. A comparison of the results for cauliflower in the two studies shows that significantly greater numbers of E. coli and coliform organisms were found in the Splittstoesser study. In contrast, E. coli values for peas and corn were similarly low in both studies. Only a few samples contained S. aureus at concentrations .10 per g. These results are consistent with those reported previously (6) .
The International Commission for Microbiological Specifications for Foods has recommended microbiological criteria for frozen blanched vegetables (4) . When the number of units to be tested was five, the upper limit of good quality (m) was set at 105 per g for the APC and 10 organisms per g for E. coli; the upper limit of marginal quality (M) was 106 per g for the APC and 102 organisms per g for E. coli. Three of the five units could be of marginal quality for APC and two of the five could be of marginal quality for E. coli (c = 3 and c = 2). If the counts for any unit were above M, the lot was considered defective.
Because our samples were taken by a statistical plan that did not require a five-unit lot, a direct assessment of the effect of these standards could not be made; however, some conclusions can be drawn. At 35°C incubation with an M value of 106 per g for the APC, 2.8% of the cauliflower, 0.7% of the corn, and 0.4% of the peas tested in this survey would be of defective microbiological quality. Similarly, for an APC m value of 105 per g, 22.1% of the cauliflower, 5.6% of the corn, and 4.3% of the peas tested would be of marginal quality. Since c = 3, the number of defective lots would be low, based on more than three marginal units of the five tested for the lot. At 30°C incubation, the percentage of units exceeding m and M would be slightly higher. The 
